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(57) Abstract: Disclosed is a light- 
emitting device comprising a light- 
emitting element (10) which emits 
lights having a main emission peak 
wavelength in a range from near ul- 
traviolet region to visible region and 
phosphors (11). The light-emitting 
device comprises two or more kinds 
of phosphors (11) which either have 
luminescent centers of direct transi- 
tion type or are directly excited by 
the light-emitting element (10). 
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[02]m2«, mmm^m^m^tmmm^m^mytm^n^m^m^nir 

[ H 6] HI 6 }2 , YAG ^ :i£3te#:<^^UcM)^^ h/V^I" El -e&3 0 

m 7] in 7 « , if&mytm^t 1 ssotag^ ^f*^-r zmytmm k xm 
m ii«5H -sr^-r cie^s m xh% 0 
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2 2 2 



WO 2005/029596 



10 



PCT/JP2004/0 13649 



[H9]gl9tt, M^k^mJtfciCaSi O N :Eu) (D^^L^Mfjfi^^h/V^ 

2 2 2 
2 2 2 

[EU2]EU2te, ^t^^3fef£(Sr Si N :Eu)(D^.^kbf'M^-<^h/^^ 

2 5 8 

[Ell3]Ell3te, ^^^^3fef*(Ca Si N :Eu) (DMm^t^l&^tV/V^ 

2 5 8 

[Ell4]Ell4te, Sftft^f^l^a, Sr) Si N :Eu) (Dm^bbfcM^^h 

2 5 8 

/v^i~EI-c&3o 

[ 0 1 6] El 1 6 % YAG 7k ikytfovrnfe*^? h/V^-f 0 -C*>5„ 
[|317]E|17« % ^^^)t#:o®i^^h/v^i-E|-e^ 0 

[H18A]|H18A«, HJfe(D^B7(D^^^i-^ffi|l|-efc§ 0 

[Eii8B]Eii8Bte, nM(Dftm7<Dmyt>mw$:^irmmm-e&>%o 

[El20Mife#!jl— 303§3fe^®<D3§3fe*^h/v^-rE|-efe5 0 

[E21]^W!|ll-l3(D^^;^g(D^^-<^h/v^i-E|-efc§o 
[ El 22] ^Jfe^tJ 2 9<D^3feigg^#oB^^^ h/VSr^i" El -C&So 

[El24]^Jfe^!j31(Z)^3fe^g^#o^3fe^^^h^^i-E|-efe§o 
[El25]^ife^32(D^3fe^g^^o^3fe^^^h/V^i-E|-efe?)o 
[El26]^^!j33(Z)^3fe^g^#o^3fe^^^h/V^i-E|-e^o 

[0034] 1 St£ 



WO 2005/029596 



11 



PCT/JP2004/013649 



10 



ma 



11 i&ftfo 



12 



13 y— k^v— a 

13a -v^HJ— K 

13b /fyt-y-K 

14 aumttrMir 

15 ^—/VKIBW 

101 

102 y— K®£ 



103 l&ig^J-JhW 



104 



105 /<>ytr~-*? 

106 y^K 

107 ftfts 
108 

109 *T4l/?Wft 
201 

202 Tffi; 

203 nl, 



203a 



204 WSL 

205 p'W^UTBSiift. 



206 



lpM, 



WO 2005/029596 



12 



PCT/JP2004/0 13649 



208 pW=*>#?hM 

209 

210 pWWM 
210a Ute^ 
210b pM^yhWM 
211a irfUftft 
211b rM/<yhWM 

[0035] sir. K%%ik%fc&Tf^<Dm&%m:, mmmmRximmm^m^^ 
[oo36] mm<DMWn. 

110£#@^L-CV^ o 

[0037] jyW^m, *3SWJ!i*5V^fflv^iiCgS*^©^r3t^H:, IM^£rfMtUt£ 

s»jcDmv>^j:«9. mytm^^n^m^mit^mnm^^^tnts:<, mm 



WO 2005/029596 



13 



PCT/JP2004/0 13649 



[0039] ft, H2fm, WMM&M<D'§k%:i$Xfo&Ca Si N :Eu^^^M#M<D^:3fef*-e 

2 5 8 

&3Gd O S:Eu^U?La O S:Eu^:&tf&&Am«j£^i-£MSffi^^L 

2 2 2 2 

TV^o H2t^i-j:5i-, ii:^M#M<^3fef*-e£>5Ca Si N :Eu{2, gAS^fE 

2 5 8 

ftm^m&m&m<Di&ftmz&^xm&xmftzmz-mtix\^ 0 
[0040] Wi, Km ^r, g-ikftmttti^ti, ^ytm^mytir^^m-^tnm 



WO 2005/029596 



14 



PCT/JP2004/0 13649 



[0041] J^T, ^Jfeco^l^3fe^e^>*^(-ov>T^^Ki-§o 

— J*13afabMtlXmirbfrltcTy— KfflOU— K7l>— A13b£, y— K7l>— «A13a 
[0042] |^j,^^;*^-10OlE(Da;^3«, #flW£!7^rl4l3:J;oTy— K7l>— A13btC^ 

[0043] J^_h<Di5^*^$fb^|life(D^||i(7)^^m«, ^(Di^^bTM^tb^o 

&y— K7u- ^i3a^^^(D_hra^^^^(^«:ttr7^)-e!7-rir— tftVKU 

[0044] mz., ^e— /vKSg^#^U ^e— /^K^g^-xV^^^f— -ey— Kvw— i^i3a 

mt*=«— T^?mi2$:j3LAir% 0 %kftfcl lb=*— 
[0045] ^rLT, £c3fc#lUtt*=»— T^f^Wl2^At, ^#>^e— ^KgB*tl5tf5SEA 



WO 2005/029596 



15 



PCT/JP2004/0 13649 



[oo46] j^t, *mM<Dte&i<D&mmz"z>^x£vmffliz.mwirz> 0 

[0047] litt, ^(Dh^mm-r^t^x^ sir, ®i:_h, ^w&^fb 
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m^l-c, #ux.tt\ ik(D(i)-(4)(Dm3tm$mifbtiz>o 

(1) (Ml Eu LI ) (PO ) Q -C^^tL^^f^o 

1-a-b a b 10 4 6 2 

^-e. Mitt, Mg, Ca, Ba, Sr, Zn^bMt)i^tl^^< th^ MX&<9, Lite, 
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1, Br, ifabm$l£ft%'J>tf:<bh— M~?&Zo 

0. OOOl^a^O. 5, 0. OOOl^b^O. 5"Cfe5„ 

(2) (Ml Eu) (PO ) Q :-Ct§^f 3fefto 

l-a a 10 4 6 2 

r.r."C^ Mitt, Mg, Ca, Ba, Sr. Zn^bMt)i^tl^^< th^ Qtt^ 
P^V5G5ff~e&5F, CI, Br, ia»e>aBR$*b54>fc<£b— «"C*>5o 
*fc % 0. OOOl^a^O. 

(3) (Ml Eu Mn ) (PO ) Q :^$H5^3fe^o 

l-a-b a b 10 4 6 2 

^-C, Mitt, Mg, Ca, Ba, Sr, ZnfahM$R£tl% / Pts:<kk—M'Z:& , 0, Qtt^ 
n^V5£3lf~efo5F, CI, Br, Id*fc3BiR$tbS^3&<^— ®-e*>5 0 
£fc, 0. OOOl^a^O. 5,0. OOOl^b^O. 5-C$>5 0 

(4) (M2 Eu Ba ) (PO ) Q :-C^£*b5$C3fe#o 

1-a-c a c 10 4 6 2 
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(5) (Ml Eu ) B O Q-e^§*X3^bfc#o 

l-a a 2 5 9 

^-C, Mitt, Mg, Ca, Ba, Sr, Zn^ill^tL^/jK^— WCfe^, Qtt^ 
n^V^c^-efe^F, CI, Br, IfabM^tlZ>'Pt£<bh—M-?fo%o 
*fc, 0. OOOl^a^O. 5-e*>s„ 

(6) (Ml Eu Mn ) B O Q-C^$tbS^3fe^o 
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i^-e. Mitt, Mg, Ca, Ba, Sr, Zn^MJR£*t5^cK£t>^®t?fc«9, Qtt^ 
n^rV^^-efe^F, CI, Br, IfrbmR£tlZ>'Pt£<kb—M-e2bZ> 0 
^/c,0. 0001^a^0. 5,0. 0001^b^0. 5^fc5„ 
[0051] ^^<^Eu-e#^$^cT/^y±M^MT/^^^3fefri:L'Ctt, #!l;ttt\ 

J5c©(7) (8) ©Scftfltf^f fc*t3„ 

(7) M3 EuMgAl O ~e^£tu5i&3feffco 

l-a a 10 17 

^-C, M3tt, Ca, Ba, Sr, Zn^hMtK^tl^^< th—U'^h'O , 0. 0001 ^a 
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[0052] <m2<Dm%W-> 

<^Eut>b<«Ce^#^tb^T7^y±S^««^^y^^:^f*, ZnS:Cu, Z 
nS:Mn, a-t^7n^f)l£^ Ca Sc Si O :Cef£t£$:&.mirZ>Z.btfX%Z>tf 

3 2 3 12 

[0053] jy^as, ^>^<^iryr>A^#^$^b^--^5/h*^^-i-§#±ST/^ 

^^^^Titft^bTte:, #[JxJ3\ Lu Al O :Ce, (Y, Ga) Al O :Ce, Y Al O 

3 5 12 3 5 12 3 5 

:Ce, Pi\ Y(A1, Ga) O rCe^a^f W5 0 rpXh, T/V^^A-^— ^s/}^^ 

12 5 12 

[0054] ^<thKu^um^tifcT/v^v±m^mT7u^m^w:^tux^ m*.t£. 
7^<d o) - (12) <Dmftm*mi?binz>o 

(9) Ml Eu Al O Xm^ti^^tW-o 

1-a a 2 4 

Mite, Mg, Ca, Ba, Sr, Z^hM^fl^P^< th^U'Ch'0 , 0. 000 
l^a^O. 5-C$>5 0 

(10) Ml Eu Mn Al O XM^tl&^kJtfco 

l-a-b a b 2 4 

Mlti, Mg, Ca, Ba, Sr, ZnfrbmtR£tl&pf£< ti>—MX$b<9 , 0. 000 
l^a^O. 5, 0. 0001^b^0. 5Xfo& 0 

(id (mi eu)ai o xm^nz^ytfoo 

1-a a 4 14 25 

Mite, Mg, Ca, Ba, Sr, Znfrbm$R&fl&J>f£< th^U'Ch'0 , 0. 000 
l^a^O. 5-efc§ 0 
(12) (Ml Eu Mn ) Al O XM^fl^^ti^o 

l-a-b a b 14 25 
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rr-C. Mitt, Mg, Ca, Ba, Sr, Znfrhm%l£tlZ> / J>ts:<th—M~?& v ), 0. 000 
l^a^O. 5, 0. OOOl^b^O. 5-Cfc& 0 

[0055] {p^<thKu^um^^T/^j±m^m^m^^t\.x^ m&.t£. 

#C<D(13) (14) (Dmftfo&mfbtlZo 

(13) (Ml Eu ) SiO Xm^th&'skytfco 

1-a a 2 4 

^-C, Mitt, Mg, Ca, Ba, Sr, Zn^hMtK^tl^P^ th^ M~?&<9, 0. 000 
l^a^O. 

(14) (Ml Eu Mn ) SiO -e^$tl§^3fe#^o 

1-a-b a b 2 4 

r^-e. Mitt, Mg, Ca, Ba, Sr, Znfrbm#l&frl%Pt£< th^U'Ch'O , 0. 000 
l^a^O. 5, 0. OOOl^b^O. 5~C&& 0 

[0056] ^^<^Eu^b<ttCe-e#^$ttfcT/^y±S^M^^^*^:3te#: 
^LTtt, $jx.tt\ (Ml Eu ) Si O N Xm£tlZ>i&%:foftmfhfrl%o ^*e, M 

1-a a 2 2 2 

ltt, Mg, Ca, Ba, Sr, Zn^^^X$n^^<^^®t?fe'9, 0. 0001 ^a^0. 5 
-e&>3o J^^ffcW^tt, BaSi O N :Eu, (Sr, Ca)Si O N :Eu&2f-e&>3 0 

2 2 2 2 2 2 

[0057] £fc, ^^<^Eu^b<ttCe^#^$tlfcT/^y±^M^k^y , >A^:^:#:i: 
LTtt, ^X.tt\ (Ml Eu )Ga S ^m^fl^^tW^mfhtl^o Mitt, 

1-a a 2 4 

Mg, Ca, Ba, Sr, ZnfrhMtR^frl&P^bh— WC&tK 0. 0001 ^a^0. 5~?h 

•So 

[0058] <^3(D^^;#:> 

«§K&Ci3V^, m3(D^)fef*^LTtt, ^<^Eu-X?#^§tlfcW4^, t>L< 
tt^^^H^T/^yzhS^Ja^^^^^f*, ^X.tt\ Ca Si N :Eu, Sr Si N : 

2 5 8 2 5 8 

Eu, Ba Si N :Eu, (Ca, Sr) Si N :Eu/ c ^^ffiV^Sn^^W*bV^^, #C<7)(15) 

2 5 8 2 5 8 

- (is) ^^^ffli^'^-e^So 

(15) (mi Eu ) sxmt5ti%T/v*y±M4zm^k%i&%;fco 

1— a a 

r^-C, Mitt, Mg, Ca, Ba, Sr, ZnfabM$l&tl% / Pts:<kk— M^foV. 0. 000 
l^a^O. 5-efc& 0 

(16) (mi eu Mn ) s-em^ti&r /v#y ±m^m^itm^k%w-o 

1— a— b a b 

i^-C, Mitt, Mg, Ca, Ba, Sr, ZnfrhM^tl&P^th— U'Ch'O, 0. 000 
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l^a^O. 5, 0. OOOl^b^O. 5~C&5 0 

(17) m*.i£. ueuw o ^(DT/^v^m^^^^m^m^o 

2 8 

[0059] ±is^3fe#:^^^^m^^^^^#^^raf*m^^^24^^i-^ N v^-f 

[0060] ±fe^3feftW*&-a^£:L-C, <Dfe!*<D^3fe^e«r®i3ti-S^t!dS-e#5d^ ft 

[0061] #fe3fe^3fe«^l©^3fe^i:^3fe^3fei-§^2©^3fe#:^Jtfe3fe^ 
tdb<D&®.mirZ>Z.kbX*%Z> 0 tilt, if&ft&my£lrzmi<D$k%:fc£M&yt&&yt 

^3fe^-efe^#fei-^3fei-§(Sr, Ca) (PO ) Cl:Eu, &2<D£bfeflrC*>3ilifefe&> 

5 4 3 

bHfefcl&3frt"5CaSi O N :Eu, XttSrSi O N :Eu£. ^3©^c3fef^Cfc5* 

2 2 2 2 2 2 

fet3l|S3fei"S(Ca, Sr) Si N :Eui: % d^J&5^r3fe#:ilSrftffli"5-^^J:oT, ?H 

2 5 8 
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[0062] 4&<DM t tt:M&£kTlz.mTZ>o 

W^L (420-490nm, #!J;ttt\ feft450nm) <D%&Z&%rt-%3&yt3S^ 

(Ml Eu)Al O (Mitt, Mg, Ca, Ba, Sr&£XJ i Znfrbts:Z>l$frtbM\'£tlZ> 

1-a a 4 14 25 

4>&<^m£r^U attO. 0001 ^a^O. 5^fci~^:^i- 0 ) . (Ml Eu )Si 

1-a a 2 

O N (Ml « x Mg, Ca, Ba, Sr*5j;U?Zn^^/ce5^^MfitvS^^<^l»: 

2 2 

U attO. OOOl^a^O. 5&Wt.~tW&^iir 0 ), M3 Eu Mg Mn Al O (M 

1-a a 1-b b 10 17 

3tt, Ca, Ba, Sr&£XfZnfrb?£&Mfabm^frl&<P?£<b i blM&M'L, attO. 000 

l^a^o. 5«^&-rafc£r^U bfSO. oooi^b^o. 5«3^t"afc«^t"o ) *3«fctf 

Ml Eu Al O (Mitt, Mg, Ca, Ba, Sr*5 J;TJ?Zn7J^^§^^M{i^^^< 

1-a a 2 4 

tblM&ML,. attO. 0001 ^a^0. 5^fci-«^i"o )^^*5Pd^3lf^tLS 
(Re Sm)(Al Ga ) O :Ce(Refe^Y^ Gd&£XlLafrht£&%tfahMltfrl& 

1-x x 3 1— y y 5 12 

i®s^u x«o^x< i*wfc*rmcs^u ytto^y^ l^tfc-ri^st 

i~o ) ^t^/^fctt (Ml Eu ) Si O N (Mitt, Mg, Ca, Ba, Sr&XXfZtttPb 

1-a a 2 2 2 

f£%mfabM&tbZ>'J?t£<bhlM$:0:V, attO. OOOl^a^O. SStfftfc't'ifcS^?" 



) 



o / o 



[0063] 



3(D^3it#:: 

M Si N :Eu(Mtt, Sr, Ca, Ba, Mg&£TfZnfah?j:&ffifrbmi-£tb&J?ts:<bh 

2 5 8 
lffi«-To )o 
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[0064] < }&%ft~^nft<D5ibMwtn&mftirzmftm*k<Dm&&M > 

iffiSfc^— ^3feO5^it^W«*<^3'6(300-420nm, iKS400nm) 
(Ml Eu ) (PO ) Q (Mitt, Mg, Ca, Ba, Sr:i8j;TJ*Zna>£>&5S£5>&3gf* 

1-a a 10 4 6 2 

n&j>t£<thin$:mu Qtt, f, cu Br*Dim^^§^^iifm§^<^ 

lffi^U attO. 0001 ^a^O. 5^vSfci-^C^i- 0 h (Ml Eu ) B O Q(M 

1-a a 2 5 9 

ltt, Mg, Ca, Ba, Srte£TfZnfabt£%MfahM^fh&J??£<khlM : &M'L, Qtt, 
F, CI, Bv^oXm^h^m^hmi~£tl^^<thlU^^ attO. 0001 ^a^O 
. 5^fci-#C^i~ 0 ) 3o it^M3 EuMgAl O (M3tt, Ca, Ba, Sr*5j;I^Zn 

1-a a 10 17 

75^/^^^jg^tL^^<^ia«b, attO. OOOl^a^O. 5^fci-« 
(Ml Eu)Al O (Mitt, Mg, Ca, Ba, Sr&£XfZnfrht£&WtfrhMlt}V& 

1-a a 4 14 25 

'Pt£<kblW$:M'L, attO. 0001^ a ^0. 5^§fct"#: ; ^ic-t~o h (Ml Eu )Si 

1-a a 2 

O N (Mitt, Mg, Ca, Ba, Sr*5 £XfZnfah?£&Mfrbmitfb&^tf:<thlM&M 

2 2 

U attO. OOOl^a^O. 5^rvW-i~#C^i"o )^ M3 Eu Mg Mn Al O (M 

1-a a 1-b b 10 17 

3tt, Ca, Ba, Sr*5 £.XfZnfrh?£%&fahmi^frl&^tf:<thlM&Ml', attO. 000 
l^a^O. 5&Witl1rWt%;mU bttO. OOOl^b^O. 5^fci-»^-T 0 )*dJ:t^ 
Ml Eu Al O (Mitt, Mg, Ca, Ba, Sr&XXfZnfrhfc&ffifrhMl^frl&'J?^ 



1-a 



2 4 



bhm&mis, atto. oooi ^a^o. 5£r?ifci-i£c^3t-r 0 )75^§|$7)^iltt^ 

(Re Sm) (Al Ga ) O :Ce(Rett, Y, Gd^t^La^^/^^^iltt^ 

1-x x 3 1-y y 5 12 

^<thim^m^ xtto^ x < l&mtcirm&mu ytto^y^ i«rWci-»; 



i~o )&5£OV3;fctt(Ml Eu )Si O N (Mitt, Mg, Ca, Ba, Sr:JoJ;tFZn7>ib 

1-a a 2 2 2 

t£Z>mfrtbmi~£n%'j>ts:<bhin$:m^ atto. oooi^a^o. s&mtii-m&Mi- 
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o / o 

M Si N :Eu(MH\ Sr, Ca, Ba, Mgte£XfZnfrbt£%Mfrtbm&frlZ>'J?tj:<kb 

2 5 8 

[0066] ^KO^fr^WSttx £Sc3fe#fc:*tl/C. 5lt%^_h-efc5©^ 

[0067] JifE*£3te#:il<£WfS^I}3\ 1 /z m— 20 /z mtf)f5B#W3;LC J;t)0*b<f*2 ft m 
—8^ m-efc§ 0 5 ft m— 8 /z miW*LV \ 2 fi m£*9/h£V 

I^^Sr^^b-^VHglRUCfcSo — ^\ 5 At m— 8 /z m(D^f5ffl^3fe 

[0068] ^zrtmmt, &mMmmx%bti%^%m&fmir 0 Mcfcma*. uu25°c, 
nm7o%conmr^m^x, icm 3 ^(Dm.n^mm, ^©ft^i^^y^r 



WO 2005/029596 23 PCT/JP2004/013649 

[0069] £t±m.mLsfcmy£m^ *<oB&*3£xN&&tt<Dm9i\z£*), #mf&(o&cTW 

[0070] (3— TV^W) 

, ^^i/x&m&m^zm&itt, mym?^— mmt^/tito 

[0072] (J«MQ 

*bV\> JM^M^^ft^LTte:, 250nm— 500nm(Dfg^^W^bV\ 290 
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nm- 470nmCDiaffl#W^U/\ <£903;L<te:, t^M#t£tf5f£V^340nm— 420 

[0073] HJfe©^1!8l©5l3fe3({^tt % m«\ ^^T^rd^J&SSaRlt, ^©±}c^$ 

[0074] ^m^n^m^5oonm^T(Dyt<Dm^^m^mi^m^mi L <Dnm- 

tlX^ BN, SiC, ZnSe^GaN, InGaN, InAlGaN, AlGaN, BAlGaN, BInAlG 
MW-tX^Xln Al Ga N N 0<X< 1, 0<Y< 1, X+Y^ 1) &mf htl%> 0 

X Y 1-X-Y 

[0075] Wz., ftffim^toi&lftJi MISSlB\ PINg^^png^&if 



^-xn, ^mw-M(Dwn^(DmgBkt\z.&<>xwjtWi&%m* muir^t^x 



%z> 0 tut. mfflg&m*®&&^zmmim&£&itm-m*#7ZMm&2>-. 
mi L #F i mmbirz>z.bx£V) mti^±^^thx^^ 0 



[0076] 



^LTte. f77^T> .xt^/K SiC, Si, Zn 



O, GaAs, GaN#(D#^W)fii-fflV>fetb^o *^ttO&V^b^^#:£:i:0 
o £0>*&£\ ^L<tt^r^T&K_hl21GaN, A1N, GaAIN#(D{gfi-C^ft$^ 



[0077] [8?fl^B3fe<Z>3B3fe5ff^<£>MI 
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2 

(Epitaxial Lateral Over Grows GaN) $c;ft$-fr3 0 ^cV^T, MOCVD^ia^ nil 

^yr>A(DPfMjg^#:»jB$itfc^m*^#F*it^^tt«,pM^bT/v^ 

[0078] [Wfe3^frrS3fc3fe3ff^©0!J] 

^TS^b-C, Sii^T^Y— :7°<DnMGaNjg, Si^K— ^$tolGaN^^/i5n 
gy^^^hjg^ T^K— 7°GaNjg, (GaNPfliJg/ln 
GaN#FJ8(^*^-#F#at) , Mg^K— ^$tv/cpMGaN^^^§pSGaN^^^ 

5p^yKJi. Mg^K— 7 0 $^cpMGaN^^^5pM=3^^hjl^ji[i^ji$tt^: 
{z.ROpm.^l/Zy-VmfrhTlyY— ^GaNJB^^LTnM^^WBtf)— t^Mth 

[0079] *mn<Di&Mxfe, ^m*^-#F*it®^ja^fflv^^ N «§Pjm, r. 

^t-PSS$n^(D-e{i^< N Mx.l-£. InGaN^flJffibfc^— M^-#F*it^bTt> 
&l^U Si, Zn^K— ^flf'GaN^mmVXh^\ M^H'-IO, 101(D^ 
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[0080] 



^St^-m^C 360nm— 550nm^^t°— ^4^^LTl^(D^Jli- 

%^b&x^& 0 



mi^<. ^<DM&ia^ nm^sObt^XSL Ge, Se, Te, cm^M'SimAir 



m%m^- fry?) tftfrnztiZo 
[oo8i] ^mmconmixi^ Amnx<nm^^±ma^ &ytfcii&&ytm+iote 

f*4 50nm^ _h4 70nmJ£A T \Z.Wtl^Z> - £ £W*LV \ 



[0082] *fc, ;£3£W-«3§^S®^:|3^-C, #3£<D|i*0^1|7<Dj;5^Wfe3iBfr 

^JtLT, ^^^360nmi^_h420nm 



[0083] ^ ^^f*^5fem^-«, ^|>e^aiSl0 17 -10"Vcm^?f^$tL§n§U^^^ 



20 
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fi4-6fim fcT&ifc&tuS , ^(Diy— MSfetRn 10— 1 5 Q /□ £ J!, 

[0084] i£fc. myt&pwm&. ^xxi&^mTvm^m^hm^titcmt, ^<thi 

[0085] _B£cdJ;5^ ^W^Bv^jh^^^Ste^tt, nS^^Wg^v— MS 

^RnQ/Dt, 5@3fettpS*<^^— hififeiRpQ/n^^s Rp^Rn<D|H#^cb-C 

Rp^Rn^O^^^^O^IISJi^^fg^^^^^Nr^^?^^®^^^ 
^>if(Dj:5^Rp^Rn^(D|^#^/ c eoTV>§(D^^^I§r^^-e^ o 

[0086] M^t^pmS^nM^V^^hjgi^Rp^Rn^P^-efc^^^, ftftB^ttpm^-h 
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£5 iz.M&mm&<Dmm&Tm£&n&rirz><D&£\< \ 

[0087] (y— K7l>— A) 

[0088] -v^^hy— Kl3a«\ IS^^^lOSflBS^S^y^Sr^rt-Sfe^-CfcSo -^^h 

m^bvx,mytm^iob^>hv-vi3 a t^4^^ir^b^mummm^ 

[0089] ^fVt- y— Kl3btt, -^^^hy— Kl3a_h^iaKttfc^3fe*^10(Dte^<Dm 
«3^aS«tt!7-l'^rl4^J;o-C«^:^^tL5 1 b(Z)-efcSo y~ Kl3bi3, 

•vS^y— K13ai:©«^te«jg?ftfelJ:j;5'>3— hSriSf-tSfctf), -vS^y— K13ajD>e> 

o 

[0090] (^mttrMir) 

^mtt^-r-v 14 , ms*^ 1 ooti3 ^y — a i 3^m^ i-s^c-r^ 

[0091] (^e— /vKSPW) 
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[0092] M1MCDj&M2. 

^ mytm^ti.xw^mytm^mw M2(D^w:ti.x^ybv^^'T/^^ 
[0093] ^mmconm2(Dm^tmm^ w& ^S460nm) <d%^%-t^% 



[0095] J^T, -Yyhy^-T/W^^A-^— *yh^3te#(YAG^3fc#)4£fcoVv-CJ: 

[0096] ^m&<DMMKm v ^n^-r^hy • t/v^? ^ . ^h^^^ (yag^ 
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[0097] YAG^f)fe#:^LTft, WfLtt* (Re Sm ) (Al Ga ) O :Ce(0^x<l,0^ 

1-x x 3 1-y y 5 12 

y^l, fB.U Rett. Y. Gd. Laa»kfc5Ptf^3giR&;h^^fc<£fc— «©^*^*> 
(Re Sm) (Al Ga ) O :Ce^&3fef£», *yh#3g<E>;fc«> x fgU 3fcK.T*>!k# 

1-x x 3 1-y y 5 12 

YAG|f3t*ft^ Al, Ga, In, Y, LaRXfGd^SnKD^^m&HtZ^M. 
MU±(7)(Re Sm) (Al Ga ) O :Cei&ftiteW(&&&ZZbK&Q*RGB<D& 

1-x x 3 1-y y 5 12 

[0098] ^fcT/V^^-^-^f— ^yhZklgytfobn, Al£ra^, ^oY, Lu, Sc. La, Gd, T 

KD^mbtrg^ %±m^^m^fhtc^<bh—^<D^mxm^titc 

[0099] tf—*vhm&& : &1rZ>Z.<Dn<0$kytfctZ. AKD~^G a XWM~tZ>^bX\ 

^^W^U^MMK^bV. £fc/ffij&OT<£>— §B^GdS.t^/ / XttLa-e®mi- 
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[oioo] *fc, m&ywsLx^fhMz^^xbmm^ u—^yvm^^-r^cDm^yt 

[0101] ftffcftfctt. ±a£LfcYAG^^3fe#Wffi. Tb Ce Al O N Y Ce Tb 

2. 95 0. 05 5 12 2. 90 0. 05 0 

Al O ^ Y Ce Pr Al O N Y Ce Pr Al O ££>fc. KT© 

.05 5 12 2. 94 0. 05 0. 01 5 12 2. 90 0. 05 0. 05 5 12 

[0102] m«\ iry^A-e^$nfc-r^by>A-T/v^^A^^^^^#:« N 

#K jfe&TJ^^-$K, JM^ifc^^h/VcDfc 0 — ^4^$420nm^M70nm 
70nm#i£~e&>*9, X p«600nm#jfi^fc<9, 750nm#j£*"e|gSr 

[0103] mM(Dnm3. 

&MM<Dj&1Sfrete, M)^3WJ-250nm— 500nm^^3fet°— 

©^H6li:lRl#-C*>So 

[0104] a»fb4&^3te#&t^fb^3te#ra\ v^-ftttii:»®^Brtg-efe§o ^t, 
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[0105] mmk^RTfmkmi&ftW-<Dmm^?h/^&m3{c^~t 0 03^ mmtm^k 

O^^h/^JSr^-f-o AffcftJfcf*^ 31^CaSi O N :Eu, 32teSrSi O N :Etu 

2 2 2 2 2 2 

33teBaSi O N :Etu 34teCa Si N :Eu, 35teSr Si N :Eu, 36fi(Ca, Sr) Si 

222 258 258 2 

5 8 

&?rz>zk&-v%z> 0 m*>, mmkm&fk%w&T*mtm&ik%m^ 250nm^^ 

nm^yt&Miti-rzmytm^-, (42o-490nm) Km^r^wjtm^m^ 
m^tm^tnmtm^k^bW^ (42o-490nm) mmytirz&yt 

bi&ytfc, r;v^±m^mr;vv^mmM%w-^bi^mm%mbvx^ ^(dw& 



WO 2005/029596 



33 



PCT/JP2004/0 13649 



[oio7] (ammkm&ytfcx&mkvo&ftfct, 

(b) (Ml Eu)A10 (M1I4, Mg, Ca, Ba, Sr& XTfZnfr fabm&Zl 

1-a a 4 14 25 

54»fc<£t>15»S^U attO. OOOl^a^O. SS^SSffefifeSr^^o ) x 

M3 Eu Mg Mn Al O (M3(i, Ca, Ba, Sr^oitFZn^fe&^^M^tvS 

1-a a 1-b b 10 17 

^KiK^lfll^U ateO. OOOl^a^O. 5&ijJS£rt-$c£r^U b}30. OOOl^b^ 

o. 5%mtcrrm&mir 0 ) . 

Ml Eu Al O (Mlii, Mg, Ca, Ba, Sr^o^t^Zn^^^SI^ ^^iltf ^^^< 

1-a a 2 4 

£t>i«^U ateO. OOOl^a^O. 5^fci~#:^i- 0 ) , 

(Re Sm)(Al Ga ) O :Ce(Refc£ N Y, Gd^it^La^^^^^al^tL^) 

l^x x 3 1-y y 5 12 

MGa S :Eu(Mfi. Sr. Ca, Ba, Mg, Zn^^jg^tV^^^<^l®W_h"efcS 0 

2 4 

F, CU Br. K^jl(m?)^<^lffiJ^±-e^o )fabft%mfrbM$l&tl 

&m&&. it&mytm^ (t°-^^ft42o-490nm) ^m^ytm-r^thB^L 

o 

[0108] mzAa)mmm&ftfckAanmtM%:ftftbAb)(Re Sm) (Al Ga ) 

1-x x 3 1-y y 5 

O :Ce(0^x<l, O^y^l, ffiU Rete, Y, Gd, Lafrbte&ffifrhmtR^tl&J? 

12 

*<^-a(D^#-e^ 0 )b, mS.^^, (t°— ^4^420-49 

ytmm&nz^b&x^ 
[0109] */c, {edmmim^jtw-^tdiimim^jtw-b, (b) (mi eu) (po)q( 

1-a a 10 4 6 2 
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Mlli, Mg, Ca, Ba, Sr&£TfZnfrhte&ffifrhmittl&J>f£<bhlM : &^, Q 
F, CU Brte£mfrht£%Mfrhmi$tl&^tf:<bhlM : &$t 1 Ls ateO. 0001 

^0. 5&ffi1zrr$c&mir 0 ) , 

(Ml Eu ) B O Q(Mlil, Mg, Ca, Ba, SrSoXXfZnfrhfc&ffifrhM^tlZ) 

1-a a 2 5 9 

^rieU ateo. oooi ^a^o. 5&mfcirWL&Mir 0 ) 

M3 Eu MgAl O (M3it, Ca, Ba, Sr&XTfZnfrhte&ffifrbmUtl&J?^ 

1-a a 10 17 

«>1@^IU ateO. 0001^a^0. 5^^ci-«^i- 0 ) , 

(Ml Eu ) Al O (Ml«, Mg, Ca, Ba, Sr*Dit^Zn7)^^§^^iltftL^ 

1-a a 4 14 25 

SKt&iHSr^U ateo. oooi ^a^o. 5^^i-#:^i-o ), 

M3 Eu Mg Mn Al O (M3(i, Ca, Ba, Sr&XXfZnfrhte&ffifahMlttlZ) 

1-a a 1-b b 10 17 

lfl&T^U ateO. 0001^a^0. 5^gfci-^C^U bJ30. OOOl^b^ 

o. 5^mtii-m^mi-o ) 

Ml Eu Al O (Milt Mg, Ca, Ba, Sr&£TfZnfaht£%%$frhmi-£tl&'J>fj:< 

1-a a 2 4 

bhlM&M^ ateO. 0001^a^0. b^mt^tW^^^o) . 

(Re Sm)(Al Ga ) O :Ce(Re«, Y, GdfcilFLad^toid^iiiilS 

l^x x 3 1— y y 5 12 

4>&<£Mill^U x«0^x< l^fc-rm^U y«0^y^ l^fc-T»^ 

i~o) 

MGa S :Eu(MJ3, Sr, Ca, Ba, Mg, Znfi^m\£tlZ>'>t£<£hlMSX±r<:-foZ>o X 

2 4 

Srm-a^r, Bm^«S«(300-420nm) ^Mb^M^S^t^flfe 
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[oho] u)mmtmm^t, 

(b) (Ml Eu ) (PO ) Q (Mli3\ Mg, Ca. Ba. SrioXX^Zn^h^M^^i 

1-a a 10 4 6 2 

i>lM&MV, afiO. OOOl^a^O. 5£iKfc't"$c£:^'t"o K 

(Ml Eu ) B O Q(Mlf3\ Mg, Ca, Ba, Sr&&T$Z^bt£&&frbMt£tl&'J>- 

1-a a 2 5 9 

aJ20. 0001 ^a^O. 5^fci-^C^i~ 0 ) , 
M3 Eu MgAl O (M3f3\ Ca, Ba, Sr&XXFZnfabte&^frhMltfrh&pfj: 

1-a a 10 17 

<£t>l«rieU af*0. 0001 ^a^O. 5&fltf£.~f-&&&fo). 
(Ml Eu)Al O (Mlii, Mg, Ca, Ba, Sr^itfZn^^S^^lii^S 

1-a a 4 14 25 

'J>te<ki>lM&&L. a»0. 0001 ^a^O. 5$fflt'f-&&$t~t'o ) * 

M3 Eu Mg Mn Al O (M3f3\ Ca, Ba, Sr$5j:XFZnfabf3;Z>fflfabMffl?hZ) 

1-a a 1-b b 10 17 

^KK^lfll^U ateO. 0001^a^0. 5&W$fcirWt%:M^ bteO. OOOl^b^ 
0. S&ffifci" #C^T^i~o ) x S.t^Ml Eu Al O (Mil*, Mg, Ca, Ba, Srfo£ 

1-a a 2 4 

ZFZnfabt£Zmfrbm\'£tlZ>'J?fj:<tblM : fcMV, alt.0. 0001 ^a^0. 5&ffitc1r 
&ffi&&. ifrmW— Rr^3fe<D^^(300-420nm) «ft$r#o3il3fr 



[0112] *fc, jae3feas^j:o-cit^jajB$tL«i 
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[0113] MS, ^^^^IS3tei-Sja®3feMSrfflv>^:^<D|imBriB>fefefi4SI 



si** 



iTCIE&&m^&Z>o 04^*dV^T, 41«lCa (PO ) CI :Eu, 42»BaSi O N : 

10 4 6 2 2 2 2 

Eu, 43tefcBaMgAl O :Eu, Mn, 44fc£SrGa S :Eu, 45J3SrSi O N :Eu, 46 

10 17 2 4 2 2 2 

ttCaSi O N :Eu, 47f*(Y, Gd) Al O :Ce, 48fc£Sr Si N :Eu, 49fc£Ca Si 

222 35 12 258 25 

N :Eu, 50te(Sr, Ca) Si N :EuSr^^" 0 05H\ Wfe^1^(420-490nm) K 

8 2 5 8 

Bl5^doV^-C, 51teSb&3feM^&5 A =460nm<£>3fe* 52fi£BaSi O N :Eu, 53fc£ 

2 2 2 

BaMgAl O :Eu, Mn, 54»SrGa S :Eu, 55J3SrSi O N :Eu, 56^CaSi O 

10 17 2 4 2 2 2 2 

N :Etu 57i£(Y, Gd) Al O :Ce, 58teCa Si N :Eu, 59f*Sr Si N :Eu, 60 

22 35 12 258 258 

fc£(Sr, Ca) Si N :Eu^^i~ 0 

2 5 8 

[0114] 04^1-^5^ ^mytt°—?mm4oonm(Dm^mnm^ftir%mmftm : §: 
m&%M&wm\J®<\ ^b<tt«tR-e#3&v^«). t^iKD^tiaot©^ 

[0115] [^1] 
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v 

A 


y 




0 4?? 


0 ^49 






0 fi1 4 






0 4^ 


Ca2Si5N8Eu 


0 646 


0 346 


Sr2Si5N8:Eu 


0.638 


0.361 


(Sr,Ca)2Si5N8:Eu 


0.663 


0.321 


Ga 10 (PO4)6Ci2:Eu 


0.138 


0.059 


BaMgAI10O17:Eu, Mn 


0.145 


0.666 


SrGa2S4:Eu 


0.283 


0.680 


BaGa2S4:Eu 


0.143 


0.517 


(Y,Gd)3AI5012:Ce 


0.472 


0.486 



%<D%;%W.<D&m%:^ir 0 



\M2\ 





X 


y 


GaSi202N2;Eu 


0.427 


0.551 


SrSi202N2:Eu 


0.334 


0.623 


BaSi202N2:Eu 


0.081 


0.453 


Ca2Si5N8:Eu 


0.595 


0.399 


Sr2Si5N8:Eu 


0.632 


0.361 


(Sr,Ca)2Si5N8:Eu 


0.646 


0.346 


BaMgAI10O17:Eu, Mn 


0.169 


0.731 


SrGa2S4:Eu 


0.279 


0.690 


(Y,Gd)3AI5012:Ce 


0.456 


0.527 



[oii6] m.mm^%w-i^znmtm^%w-tn^^m^ &&<rm%mmz-tiiR 

bM&lZ.U&&&rt~Z>Zb&-?%Z>o ^r*U-*fU 370nm— 400nm(D^^^ 
[0117] Bl7tt, Wfe^^i-S^3fe*^-^iaSOTAG^^3feft:fc(t^m^^fc^ 
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[0118] sir, *mM<DMmKm^^i&ftmz^^xmmKmm-r& 0 

[0119] <S»fb465R^bte#> 

^)fef*£LT«:, Be, Mg, Ca, Sr. Ba, Znd^*S^^3lfitt5^<^lW 
J^_h-C$>^HlIi^7n^t. C, Si, Ge, Sn, Ti, Zr, HffabftZ>mfrbMl'£tlZ> / Pft< 

ki>lU&±^ibZmvte7c&k* mfeMRX$>Z>%r±M7cmk, Sr^^^*5tSr 

LV\, ^^^M^^^ffcte, L M O N :R, Xte, L M Q 

X Y Z ((2/3)X+(4/3)Y-(2/3)Z) X Y 

O N :R<£>— JS&sS-C^&tbSo r^t?L«, Be, Mg, Ca, Sr, 

T Z ((2/3)X+(4/3)Y+T-(2/3)Z) 

Ba, zn^h^m^hm^n^^<khimu±xh^iim7cmxh^ 0 m^, c 

, Si, Ge, Sn, Ti, Zr, Hf^^^§^^ag{^tb§^^<^l®W_b"efe§^IV^ 
5c^-e*>5o B, Al, Ga, Ina»kfc5p!&»&J^*l^^fe<£M»^±T?fc5 

#-e$?^ 0 O. 5<X<1. 5, 1. 5<Y<2. 5, 0<T<0. 5, 1. 5<Z<2. 5-efe£ 0 

ttifEX, ffifEY, ftflSZf*, ^*5H-erftv^S^-t- 0 — m 

tax, ButEY, ituiEz^ x=i, y=2, z=2xmt5ti&mmk^my£fcfe^^n 
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[0120] uu ±tmm^m^tiT, ftt©t©t)fti^5 0 

J^WTOCaSi O N :Eu, SrSi O N :Eu, BaSi O N :Eu, ZnSi O N :Eu 

222 222 222 222 

, CaGe O N :Eu, SrGe O N :Eu, BaGe O N :Eu, ZnGe O N :Eu, Ca 

222 222 222 222 0. 5 

Sr Si O N :Eu, Ca Ba SiON :Eu,Ca Zn SiON :Eu, Ca Be 

0. 5 2 2 2 0. 5 0. 5 2 2 2 0. 5 0. 5 2 2 2 0. 5 0. 

SiON :Eu, Sr Ba SiON :Eu,Ca Mg SiON :Eu, Sr Mg Si 

5222 0. 5 0. 5222 0. 8 0. 2222 0. 8 0. 22 

O N :Eu, Ca Mg Si O N :Eu, Sr Mg Si O N :Eu, CaSi B ON: 

22 0. 5 0. 5222 0. 5 0. 5222 2 0. 122 

Eu, SrSi B ON :Eu, BaSi B ON :Eu, ZnSi B ON :Eu, CaGe B 

2 0. 122 2 0. 122 2 0. 122 2 0. 01 

O N :Eu, SrGe Ga ON :Eu, BaGe In ON :Eu, ZnGe Al O N :E 

2 2 2 0. 01 2 2 2 0. 01 2 2 2 0. 05 2 2 

Ca Sr Si B ON :Eu, CaSi O N :Eu, SrSi O N :Eu, BaSi 

0. 5 0. 5 2 0. 3 2 2 2. 5 1. 5 3 2. 5 1. 5 3 2. 

O N :Eu,Ca Ba Si O N :Eu,Ca Sr Si O N :Eu,Ca Si 

5 1. 5 3 0. 5 0. 5 2. 5 1. 5 3 0. 5 0. 5 2. 5 1. 5 3 1. 5 2 

O N :Eu, Sr Si O N :Eu, Ba Si O N :Eu, Ca Ba Si 

. 5 2. 5 2. 7 1. 5 2. 5 2. 5 2. 7 1. 5 2. 5 2. 5 2. 7 1. 0 0. 5 2 

O N:Eu. Ca Sr Si O N :Eu, Ca Si O N :Eu, Sr Si O 

. 5 1. 5 3 1. 0 0. 5 2. 5 1. 5 3 0. 5 1. 5 1. 5 1. 7 0. 5 1. 5 

N :Eu, Ba Si O N :Eu, Ca Ba Si O N :Eu, Ca Sr Si 

1. 5 1. 7 0. 5 1. 5 1. 5 1. 7 0. 3 0. 2 2. 5 1. 5 3 0. 2 0. 3 2 

.5 1. 5 3 

[0121] £fc, ^x-^irxoK. mmt^m^tm^ otNt<Dit^mt^^tx\ & 
m^n^mm-r^b^x^ ^ (j^+M)x(o+N)x^irm^^bm4^r 
><D^/uit^^t^^bxh,m^^h^^&^M^i-^bh^mxh^ 

K, RK Cs N Mn, Re, Cu, Ag N Au<D'J?fj;<bhlM£l±.^il&frlX\^Xh^\ 

[0122] mmtm^mytm^^ti^miimjum<D-m^ mmMRxmmztLZo mm 
mnmjiim bmmm^MKb<Du^m^M\^x , MtrnfeMRom-z, mmmnm 
ji,mbmmffifeMRb<Dm&m.) mmm^MR<D&) =1 :o. ooi^mi :o. 8<d^ 

;v\tx^^bf>m^X^\ ft, miiM^m bmfeMRbcDU&AbmfeMRCD^sv 

i^7V(Dmmtm^%m^^n^miimjtm<D^7V^Ab\,m^Mjtm 
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[0123] Lte, Mg, Ca, Sr, Ba, Zn^h^m^hm^tl^^<bhlMU±.^h^)MllM 
7n^"e&5o Ca, Sr#^#:-efflV>-Ct>«J;V^^ Ca^Sr, CaiBa, Sr^Ba, 

it&^X.Z>^b&'?%Z> 0 LJ2, Mg, Ca, Sr. Ba, Znfrbt£Z>mfabMUtl%C 

a, Sr, Ba(DV^i*tbd^^^5^<^l«WJi^5^II1^7C^^fcSi^dS 
#?*LV \ 

[0124] Mte, C, Si, Ge, Sn, Ti, HifrhteZ&frhmfttl%&te<bhlM&±^]bZ>%&I 

v$^t*-e&5 0 Mt>, si, Ge#£W*-effli^-obJ;v^ si^Ge, sibcm. 

M.&&&&z.%>z.bi>-?%z> 0 wz7um&m^z>^b&-?%z>tK mz.su Ge^v^r 
b&&-&iA\ ^n^x^m^^^m^myt^mmir^b^^^h 

-Cfc^o Mte, C, Si, Ge, Sn, Ti, H&*bt£^frhmtttlZSi&&Mb*t'Z> 

'J?te<bi> lU^X-t'^h^mivMjvm'^h^bW^^ \ 

[0125] ®^JR«, m±mjvm^h^bmj^.^ \ MJfc&JKfc. R«, Sc, Y, La, Ce 
, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu-C£>5„ ^"Cts. Rte, La 
, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, LiTC&Sr. £#5£r*Ll N 

, Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu#>£>&5 

£LV\, Eu^(D5c*«, *|K^^J^L-Cf^ffli-So Rte, Eu^70mft%W±, J; 9 
0*L< «50mi%^_h-a-^"$tt-CV ^ t/D^*LV \ 
[0126] irf£fr>1b, |S3fe^^f^±IS7C^-C*)S^.^ntr^^EuS:fflV>5i^*S0*LV\ 

{i£#o 0 r<D^3fe#:«, irfr©T;^y±I^I^Sft^*tttbt, Eu 2+ 
^M^J^L-CfflV^o Eu 2+ !i, ^b§^i~<, — |£^3#<DEu O <£>*&J&-CrffflK 

2 3 
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[0127] tmmRte. m<OHmmtLXEut, l2©#^J^LtY, Ce, Nd, Sm, G 

[0128] mmtm^ik^m^i^^mmjm^— mt. mi<DW&ftmxx$m2<Dtt 

2 

mtmm^MR tm2m^MR t^m^-m.) m2m^MR ©i)=i:o. 0005 

12 2 

— 1:0. l<D^/H:b^;fe§^/$W3:bV\ 

-^*^^fL-C, ^e/^JfrCO. 00l£l±.Xh%(Dfr£W£L<. ^o, ^e/vjt-eo. 05 

tt^J:&J;OTm£<D?M^M^LT, ^7V]:b-eO. OOl^_h-e^(D^i«90^b< 
[0129] ^Mf^LT, ^&£(E>L, Mt>, ^^;ftO>ffc^£teJB1-5^tf5^^ - 

[0130] Q{3, AU Ga, in^h^m^hmitn^^<thiu^±xh^miiim^ 

X%& 0 #!jxJ3\ BO.HBO.AIO, Al(NO ) -9H G\ A1N, GaCl , InCl ^ 

263323 332 3 3 

X&% 0 

[0131] i.(Dmtm, M&mitm, MfDm^tm^mmmt^x, u^-r^ 0 mmmm^ 
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1~5 0 Wimi$ttn<DL<D^k<yd, M&mikyo, Moiftfett, o. 25<l<d^ 

\YM<\. 75(J;<9#?*L<teO. 5<LO^f[^<l. 5) N 0. 25<M<Z)^f[^< 1. 7 
5, 2. 25<M<D^fM£j<3. 75, <Z)^/Wt^M^£;fLTl^^W*U/\ itl^ 
(D##:#^f^, L M O N :RXfiL M Q O N 

X Y Z ((2/3)X+ (4/3) Y- (2/3) Z- a) X Y T Z ((2/3) X+ (4/3) 

Y+T-(2/3)Z~a) 

[0132] ^fc, ^Sl^^^te, ^McDBdoit^/^^C^i-^r^^W^bV \ rtv 

^J;^ ^{b^)^^:^;#:oa3it^M<-r^)'^^-e^§o B^^riteOppmJ;^ 

0*b<, #>o N 1000ppmWT^b5<D/$W*bC bOOppm^T-e^^^i^^f 

[0133] CcO^#*fiOppmJ:«9^V^^W^b<, 5ppm^_h-trfe§(D^j:«90^b<, 10 
ppmJ^±-efe3<D^£ib^0^LC ^o, SOOppm^T-Cfe^^W^LC 300pp 
mJ^T-Cfc^/^W^LC 200ppm^T^fc£<^£^-$ 1 3;LV\ C^-^fA 

[0134] ^^b^^m-o^T. *#:0"!)^fflV^T|&P^i-^) o 
[SrSi ON : Eu] 

2 2 2 

^^^{^AlWI^L-C, SrSi O N :Eu^o^-CfftWi-& 0 ^3,& 

2 2 2 
2 2 2 

[|g3] 
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Ex=400nm 






feel 


feel 




Aft 

1 


ibi^ i^^^J .^^V^ 




X 


X 


y 


Y {%) 


E {°/o) 


(J{°/o) 




0.01 


r\ oil 

0.333 


0.614 


81 .0 


81.7 


81.0 




0.015 


0.340 


0.61 2 


O / .z 


87.8 


87.3 


W\3 


0.02 


0.341 


0.61 2 


c\ rr -t 

95.1 


f\ rr rr 

95.5 


94.9 




0.025 


0.345 


0.609 


97.3 


c\~i rr 

97.5 


96,9 


WIS 


0.03 


0.349 


0.608 


97.7 


98.1 


97.9 




0.035 


0.356 


0.604 


100.0 


100.0 


100.0 


ml 


0.04 


0.356 


0.604 


97.9 


98.4 


no rr 

98.5 




n n ^ it 

0.045 


0.363 


0.600 


97.4 


97.7 


97.9 


ms 


0.05 


0.367 


0.598 


95.4 


/-■l r - 0 

95.8 


f\ 0 

96.2 


m 1 o 


0.07 


0.378 


0.590 


89.0 


90.1 


91 .2 


w\ 1 1 


0.08 


ri 1 0 ~i 

0.387 


0.584 


89.6 


91.1 


92.4 


W\ 1 2 


0.1 


0.394 


r-\ 1 1 n 

0.579 


87.3 


89.5 


91.4 


Wl 1 3 


0.1 2 


0.405 


F~—}-t 

0.571 


0 rr it 

85.5 


88.1 


90.4 


WU 1 4 


0.14 


0.41 6 


0.562 


84.8 


■no n 

88.8 


r\ -t rr 

91.5 


1o»J 1 5 


0.1 6 


■ 1 Inn li 1 ■ t 


0.558 


OA O 

84.8 


on rr 

89.5 


92.4 


I^J 1 6 


0.1 8 


0.425 


0.556 


79.9 


84.3 


87.0 


m 1 7 


0.2 


0.430 


j^s rr rr ri 

0.552 


rr 

72.5 


-jo rr 

76.5 


79.5 


i?y 1 8 


0.22 


*^ /ion 

0.438 


0.546 


71.7 


76.3 


~i fi rr 

79.5 


I^J 1 9 


0.24 


0.442 


0.543 


68.8 


73.7 


— 7 — 7 n 
77.0 






n a a a 
0.44b 


U.539 


ol .1 




09./ 


#121 


0.28 


0.450 


0.536 


57.7 


62.9 


66.1 


#|22 


0.3 


0.449 


0.537 


48.3 


52.9 


55.4 


#J23 


0.4 


0.462 


0.526 


38.6 


43.4 


45.9 


#|24 


0.5 


0.471 


0.519 


31.0 


35.7 


38.0 


#"|25 


0.6 


0.476 


0.514 


23.0 


26.9 


28.7 


$J26 


0.7 


0.482 


0.508 


16.6 


20.2 


21.8 
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Ex=460nm 






feel 


feel 




Aft 


ibi^ i^^^J .^^".^ 




X 


X 


y 


Y {%) 


E {°/o) 


Q {°/o) 




0.01 


0.334 


0.623 


59.6 


57.4 


55.0 




0.015 


0.339 


0.620 


67.0 


64.6 




W\3 


0.02 


0.340 


0.621 


81 .5 


78.0 


-j r n 

75.0 




0.025 


0.343 


0.61 8 


A 

Ou, Z 


79.8 


77.0 


WIS 


0.03 


0.347 


0.61 6 


84.3 


81 .0 


78.1 




0.035 


0.352 


0.614 


r\ a -t 

94.1 


89.8 


86.7 


ml 


0.04 


0.354 


0.61 2 


Q i O 


O ~3 A 

87.4 


84.5 




n n ^ it 

0.045 


0.358 


0.610 


96.3 


9Z.2 


aa n 

89.2 


ms 


0.05 


0.363 


0.607 


96.6 


An -j 
\) £~. f 


nn a 

89.9 


m 1 o 


0.07 


0.375 


0.597 


97.1 


94.0 


92.0 


w\ 1 1 


0.08 


0.380 


0.593 


97.7 


95.0 


f^, o o 

93.0 


W\ 1 2 


0.1 


0.390 


0.586 


97.4 


95.4 


vJ T 1 . £- 


Wl 1 3 


0.1 2 


/-\ ji a/-% 
0.400 


0.578 


100.0 


98.5 


97.9 


WU 1 4 


0.14 


o, inn 

0.408 


0.571 


99.6 


99.1 


98.7 


1o»J 1 5 


0.1 6 


0.414 


A, r- /2 C 

0.566 


99.4 


100.0 


100.0 


I^J 1 6 


0.1 8 


A A -i — 1 

0.41 7 


0.564 


\J ■ * 


95.9 


96.0 


m 1 7 


0.2 


0.424 


a r r n 

0.559 


89.3 


90.2 


AA A 

90.8 


i?y 1 8 


0.22 


0.430 


i — i — i — 

0.555 


91 .5 


93.4 


94.2 


I^J 1 9 


0.24 


0.434 


0.551 


87.0 


89.1 


90.1 




U.zo 


r» a o o 
U.438 


n c; /i ~7 
U.D4 / 


/ o.z 


ol .u 


nn -f 
OZ. l 


#121 


0.28 


0.441 


0.545 


73.9 


77.0 


78.3 


#|22 


0.3 


0.441 


0.545 


61.4 


63.6 


64.6 


#J23 


0.4 


0.453 


0.535 


53. 3 


56.3 


57.7 


#|24 


0.5 


0.460 


0.529 


43.7 


46.9 


48.4 


#"|25 


0.6 


0.466 


0.524 


33.6 


36.6 


37.8 


$J26 


0.7 


0.471 


0.518 


23. 4 


26.5 


27.6 



[0135] 4oomri&m<Dm&Mi&^^x&ft{£i7b^26&m&vft.b%, m%m&. ^ 

-To 
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[0136] r^-CSrSi O N :Eutilk<D£5KVXM&lj^ 

2 2 2 

£1\ WMfe. Sr N , Si N , SiO , Eu O &{£JBUt, UMM^. ZrtVetlO. 1 

3 2 3 4 2 2 3 

(D^§P« % Ewem^fl&fctb , Sr Eu Si O N (0<X< l)l?fe§ 0 _hfE#:S 

(1-X) X 2 2 2 

^f¥*Efc^ 0fS»#:*<^Sr N , Si N , SiO ,EuO^ li#BM^, 

3 2 3 4 2 2 3 

[0137] ^3fc#:5^*DV^-C, ^-J^:^(Z)^/kJ;b^Sr:Si:O:Eu=0. 97:2:2:0. 03-C&5 o 
^.(Dm^-itm^^X^s Sr N , Si N , SiO , Eu O £ff*U ?M-^^Tofc 0 

3 2 3 4 2 2 3 

^3fe#:i7^^26«, jfr^O^/Wt^3J;5^ Sr Eu Si O N (DSrM&RXf 

(1-X) X 2 2 2 

EucDie^it^te-frfCo ^^*5(t^Eu(Die^it«, Eu(D^e/Vi:b^i-o 
ifEib^^^b, T^e^T#ffl^CtFT\ ift*^i±W^AL, ^1500 

^nfc^^^^^3feft:(Di^^(-gH^b^^(Dai^m^«, Sr Eu Si O N (0 

(1-X) X 2 2 2 

<x<i)-efc^ 0 

[oi38] ^^so^s^^^^^oo^N^omiro^aij^-r^^, ^itFi-0;6U5. 

311%, N^IO. lli%^*tltV^fc 0 O^NcDSr-fiitte, O:N=l:0. 66"e&> 



[0139] ^:3fe#:i7!;M26(OM)^^h/^S'Jfeb^ 0 H8te, SrSi O N : EucDiM&ibL 

2 2 2 

[0140] Ex=400nm-e^:^f*17^M26^I5^bfc|^^:^3^^i- o ^^KD^^b 
^M^te, feffx=0. 333, -fe|^y=0. 6l4(DMM&mmz.m%:&&^1r% 0 
1&%fcQ(Dmmkm^ik%m^ fef$x=0. 356, &My=0. 604<Djitii^1?ft: 
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fcmyt&^irZo &mmm\z&^x, Euoga^jt&it ^u-ok^ feixs* 

[0141] Ex=460nm^5fef*17^M26(D^^^^:3te#:^lijS2L^^:^4}^ 
-TrMl^^tTo^o ^(DfjjfJH:, ^frl^^^b^)^^#:«, fep?x=0. 334, -fe 

^fft&^3fe#KJ\ -fe|^x=0. 400, &My = 0. 578(DmU^mmcm^^ 

[0142] ^fc. i&%w.ijb^2Q(Dmmkm^^%W(Dn&m i mz, m&>x&m-x-fo^ti 0 
umwm^ 25°c<Dmftm&&ioo%birZ)ffittm&x^ir 0 m&fe, f. s. s. 

S. No. (Fisher Sub Sieve Sizer's No.) b\^^MM$k&;lZ.£Z)iW.X&Z) 0 ^JtW-lTb 
M26<D?M#ttte, 100°C(Db%, 85%£X±XhZ> 0 200°C(Db%. 55%J^±-efe 
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mbfrtftofto ^(DW^m^&ii, ^s^*>o/to 

[0143] [CaSi ON :Eu] 

2 2 2 

8tmfcVo$ky£ft<DWi<DM e #;MbLx, CaSi o n :EuK^^xmmi-% 0 

2 2 2 
2 2 2 
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[0144] 4oonm&m<Dm&ftM&m^^x&ftft277b^4o&m&uz.k^ mytm&, 
m>m^^ftfc35&mmt^x, ttctifr^as, mm, 

[0145] CaSi O N :Eu{i, lk<D ^[Z.X^XW&Ltz.o 

2 2 2 

WM\t, Ca N , Si N , SiO , Eu O 3M£JBUfco ^tv^^#4^^1^l^l# 

3 2 3 4 2 2 3 

laj^f^, Ca Eu Si O N (0<X< 1)X&& 0 Ca<D— KuXM^tlXV^ 

(1-X) X 2 2 2 

[0146] ^:3fe#:28(Z)^^t:#)^^:)fe#:(DO^N^(Dm*%^SiJ^i-§<h, ^*^t-o^i9 
. 5Mi%,N^i7. 5MM%^^.tlX^^fc 0 OtN(DMMit^ O:N=l:0. 90"C 

^:3fef*277^M40(D^^ B R B«, v>T tub. ffiMj¥kcDnfc^<fentfcx&% 0 
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[0147] myti£277b^40<Dmmkwmmytfc<Dmm^?bsi'mmLfr o mw^ mm 

{MM^f*(CaSi O N :Eu) (DMfa^fcmm^?W^&^1rm'ehZ>o IH9 

2 2 2 

[0148] Ex=400nm-e^:3fef*277^M40(D^^^^^:3te#:»SBb^^^:^5^^ 

mm^myt^m-r^ ^w-27<Dm.mtm^%m^ &m*=o. 422, 

ft^^Wte, ^3fe^28<D^/^^v\ M^277?/S37te 

[0149] Ex=460nmXm^i^27nm40<Dm^it^myt^m^fc.^^m6lZ7^ 
ir 0 Ex=460nmte, 1i&^mftm^X£<&t>frh%%iMmXdb%fc#)^ B«;ft^ 

-emm&ftotio m^tw-35(Dmmtm^ytm^ feix=o. 464, 

i#^ltik^ -fefixte^fa fei^yteT^fpH-v^hL-ciKo Eu^ia 

■So 

mbfrkte-oito ioUSSStt, &j?&-e&olto 

[0151] [BaSi ON :Eu] 

222 

Jfcfc, W&fcto&ftftiDWliDMcftMkLX, BaSi O N rEu^oV^T^Wr^o 

222 

m7RXfm8^ OEuBE^ifc-CffrfcUtBaSi O N : Eu<D^3fe#tt^-f"o 
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[0152] 4oonm}&m(Dm^M^m^^xmyti^4i7b^48^mM^t^ mytfo42%m 

[0153] BaSi O N :Eute#:<D£5^LT®BtLfc 0 

2 2 2 

mmfe, Ba N , Si N , SiO , Eu O SH&EUfco ri^©JDi^^3fe#l£:ln)£l 

3 2 3 4 2 2 3 

KSMtZ^ Ba Eu Si O N (0<X< 1)X&Z> 0 Batf>— SB fit, Eu-CfilSl$4xTV >5 

(l-X) X 2 2 2 

o ^^itSEucDia-g-iti^ EucD^e/vit^-f o 
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[0154] &ft^2<Dmmt&&%:ftifc<DO£Nk<DmM%&ffl1&1rz>b, 

[0155] ^3fe^27!rM48©fift^b«»»^3tfr©jaj^^b/^fflSbfeo HlOte, Sft 

WkWkikStfo (BaSi O N :Eu)©^*Kbbfciaje^^h/V^-fia'Cfe5o H 

222 

[0156] Ex=400nm^3fc#^173r^48©Sfe^b*»^^3fe^jajEb^*^7^ 
-To ^3fe^42(?5il^>fb^^^r3te^«. fefx = 0. 101. fepy=0. 485©Hfcfe|a 

^^^-feSr^rr^o ^3tfte5©B»fB»5RSc3te#r±x fe!9x=0. 132, -feMy 

45©^#dSfttS< x rn^/Vd?— ^3fe^42(D^#^^^v\ r. 

[0157] Ex=460nm^3te^l73r^48©ifc^b4l»^^3tfrSrJajab^*^8^ 
i~ 0 Ex=460nmte, W&^^llt^JX'&t^S fcK^&Sfctf), 

[0158] *fc, ^3fe^417!rM48(D^>f^^^3fe^OiaS#i4f*. ffifcTgJTC&ofc 
o ik%WA\Jb^4%<OUM?&&\Z, 100<C<£>£#, 90%£*_L-Cfc5 o 200°C<D^ 6 

[0159] [B^^PbfcBaSi ON :Eu] 

222 

^9f3\ BaSi O N :Eu^B?r^Bbfc^J (^fef£42<Dl — 10) ^i~ 0 400nmj£ 

2 2 2 

460mn<D^-rti(Dm^M^m^xmM^fct^h, m^42<di^s*p^l 
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97.2 


11.07 


iM42(De 
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0.091 


0.455 
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494 


87.8 
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340 
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0.078 


0.436 


92.0 


91.5 
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96.9 


L 10.07 
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495 


0.1 17 
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103.8 


90.4 


91.3 


494 


70.8 


9.16 
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0.147 
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54 7 


39.5 


405 


493 


20.5 


7 46 
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6400 


507 


0.173 


0 541 


15.1 


10.5 


10.9 


495 


1 .8 


7 25 



[0160] 



^(DBaSiON :Eu«&©J;5fcLT5i3gUt, 

2 2 2 

ISCPI-rau Ba N N Si N % SiO % Eu O *5j:U?H BO £H£fflUc 0 ^tl^Jg^^ 

3234223 33 



aiiaj^^Ba Eu Si BO N -Cfo5 0 ^3fef£42<ZU — 10J;«9, B(D^^i^ 

0.98 0.02 2-x x 2+x 2-x 

EX=400nm<££#<D3£3fejfi|f£E J K EX=460nmcD£#<Dt:°— 
[0161] [BaSi ON :Eu, Ln] 

2 2 2 

IkK. E^t^<D%±mjtM^^0^Vtz.mtVXBaSi O N :Eu, LnfcoVvCtBW 

2 2 2 

*t"5o ^10— 20«, ®^(D#±S5c^^Eu^^Ji:LT^Px.fcBaSi ON© 

2 2 2 

3fe#t££r^-f » #^3te#Lnl — Ln6te, BaSi O N :Eu, Lnl£|§-f50!|-Cfc5o 

2 2 2 

r-eLn^. YK Tm, Dy, Nd, Gd, TK Y. Sm, Ei\ Ce$3£XFL,ufaibf£Z>Wtfab% 
\$tl^^nfalM&M1r 0 400nmm%<Dm&%M&^^Xm%:foLnl— Ln6£ 



[0162] [^10] 



Hr 
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97.0 


495 


105.5 


18.1 


Sm6 


0.08 


494 


0.077 


0.440 


78.1 


79-1 


79-0 


494 


91-9 


22.8 



13*18] 





EX-400nm 


EX~460nm 






LnCDIS 


m^tti— 












^t: — 












fell 


fell 




=¥— » 


apt 






s 




y 


(nm) 


X 


y 


Y(%) 




Q(W 


(nm ) 


(nm ) 


Dm 


Er1 


0 


494 


0.090 


0.456 


1 00.0 


1 00.0 


1 00.0 


495 


1 00.0 


8.0 


Er2 


0.005 


494 


0.074 


0.440 


1 15.9 


1 16.9 


1 16.9 


495 


118.9 


1 1.6 




0.01 


495 


0.078 


0.447 


1 1 1 .5 


1 1 4-2 


113-9 


495 


1 18-1 


12.8 


Er4 


0.02 


494 


0.077 


0.434 


96.0 


99-6 


99-4 


495 


107-2 


14.9 


i i 


0.04 


494 


0.081 


0.425 


90.3 


93.8 


93.8 


494 


98.1 


14.3 


Er6 


0.08 


494 


0.081 


0.419 


87.9 


97-2 


96-7 


495 


98-1 


12.8 
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EX-400nm 


EX~460nm 






v 


(nm) 


ftp 

X 


ft ill 

y 


Y(%) 




0{%) 


(nm ) 


(nm ) 


s 

Dm 


Ce1 


0 


494 


0.090 


0.456 


1 00.0 


1 00.0 


1 00-0 


495 


1 00-0 


8.0 


Ce2 


0.005 


494 


0.076 


0.443 


113.6 


1 13.8 


1 13.6 


495 


1 13.7 


9.7 


Ce3 


0.01 


494 


0.077 


0.440 


97.2 


10 1-3 


101-0 


495 


1 1 1-6 


1 0.6 


Ce4 


0.02 


494 


0.076 


0.442 


106.9 


109.3 


109-2 


495 


111-5 


10.3 


Ce5 


0.04 


494 


0.078 


0.442 


99.0 


99.9 


99.9 


495 


1 10.5 


15.0 


Ce6 


0.08 


494 


0.084 


0.438 


75.5 


80-9 


80-7 


494 


93-8 


13.7 


[^20] 
























EX~400nm 


EX-460nm 






LnCQlE 
v 


(nm ) 


X 


ft ill 
v 


fS. 

Y(%) 






(nm ) 


hf— 

IS 

(nm ) 


r+i j±l 4^ir 
g 

Dm 


Lul 


0 


494 


0.090 


0.456 


1 00.0 


1 00.0 


1 00.0 


495 


1 00.0 


8.0 


Lu2 


0.005 


494 


0.074 


0.436 


102.5 


104-1 


104-0 


494 


108-0 


13.4 


Lu3 


0.01 


494 


0.075 


0.436 


97.9 


1 02.6 


1 02-3 


494 


1 06-6 


13.5 


Lu4 


0.02 


494 


0.077 


0.427 


86.0 


89.7 


89.5 


494 


95.8 


14.4 




0.04 


493 


0.079 


0.42 1 


83.5 


86-9 


86-8 


494 


90.3 


1 4.0 


Lu6 


0.08 


494 


0.086 


0.440 


96.0 


102.1 


102-2 


495 


110-2 


12.9 



[0163] J^^Sff*. BaN.SiN, SiO „ Eu O *3<ttKYb O JmO,DyO,NdO,Gd 

3234 2 23 23 23 23 23 2 

O JbO JO.SmO.ErO, CeO 3oJ;U?Lu O 3&>&&5S£&>&3gfi£*L5V^i* 

3 4723 23 23 2 23 



'Qi\MJk$k%fo<Dm&i$$ftZ. Ba Eu Ln Si O N 

(0.08-y) 0.02 y 2 2 2 



[0164] ^3t^Lnl-Ln6J;«9, Ln(Die^lt^^<^i:^^^<7^^i : ^^3tl 

t°— ^3ftS^4BT*f"5^i* s *>36^5o 
[0165] <S6^b^^^3fe^»i5t^«fe> 

(1)L M ON : R^SSat^iSfe 

X Y Z ((2/3)X+(4/3)Y-(2/3)Z) 

[SrSi ON :Eu] 

2 2 2 



[0166] 



\\^m^^%w-(om&-)oWi(omm\c^\^x^ srsi o n :^v^m\cm 

2 2 2 



*Tj^e^ifc£:fc5J;5i^ Svcomtm, SiomWfo. Si(Dmtm, Eu©fifcffc 

£r$g^1-5 0 fc£>^C#>Sr(D^f|^ Si<D^ft^k SiO^fl^K Eu<D&tfkVo& 
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[oi67] sr(Dm\km%W}^-rz> (pd„ srcDrntrnt^xn^ sr n &m.mirz>zb& 

3 2 

[0168] SHDmtVO&ffi&lTZ (P2) o Si©£>ftt|&£Ur «\ Si N ^MMi"^^ 

3 4 

thX^ 0 Mx.t£. Si(NH ) , Mg Si, Ca Si, SiC&£?-Cfc5„ Jg3|SHZ>Sitf>#fi£ra 

2 2 2 2 

, 3N£*_L<Dt><D#W^LV^ b n Gatj:}f^^tlX^^Xh^\ 
[0169] Si<D^Hfc^SiO (P3) 0 Si<DSkftt&£LT{3\ SiO SHEffl-f Sr. 

2 2 

£#W£U/\, rr-ef*, TfTlEOtOSrfflV^ (fn3teri«M Silicon Dioxide 
99.9%, 190-09072) o 

[0170] ££>fc, Eu©BMMfe£r$&#?-5 (P4) 0 EtKD^ffc^bTte, Eu O ^Ml"^ 

2 2 

[0171] #Cf^ _h|BOM^Sr(D^b^lSr N „ SiO^b^Si N „ Si<£>SI>ffc$jSiO , Eu© 

3 2 3 4 2 

2 2 

[0172] #Cl^ Srtf>£>ffc<BK Si(D^ft^ SiOBfcfftfcK Eu<D&fcV0<Dm&to&1&Jirt~Z> ( 
P6) c ^i^ft»[^AL, «^f5o m&&Xfim&te£V , SrSi O N :E 

2 2 2 

u-C^$tb5ife^b«b5R^c3fc^S^5^i:^'e#« (P7) „ 

[0173] ^o^^«t5^>fb#j^^3fe^^S:^ fbifc^To 
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— > Sr,, ^Eu Si ON, + — -n 

(1-2aj 2a 2 2 2 Q 2 

[0174] [CaSi ON :Eu] 

2 2 2 

mMK. CaSi O N :Euf«(Dj;5^L-CM3t-e-^5o 3rf j^lE-^iti:&5J;5^ 

2 2 2 

, Ca<D^fb#K Si<Dmt%. Si<Dmik$), Ku(Dmit^U^-f-^o £>^C#)Ca<D 
[0175] £i\ IH-©Ca^D#t§ 0 g»©Ca«, 3i#:£#iffl-r3r^Wl£U,^ 



^rtT?*&#Srff 5o !^#^J;«9#fetb/cCa«, TO^t#^^)0. 1 ju m^l5 nTC 

[0176] M^f^ca^, mmnmwp^mti-^o ^sj^^. ^2^-r 0 



Dfb2] 



3Ca + N -> Ca N 

2 3 2 

Ca^, S^#fflM^^ 600— 900°C, *t)5B#^, S^LT, Ca(Z)^fb^#£r£ 

[0177] Ca(DS^^^#i-^o Ca(D^M3£ N ^b<«, 

[0178] */c, M3|sf<?5SiSr«&#i-5„ Jjg3pK>Sitt, l£#«rt£ffl*r5££jW*U> ^ Sft 

3 4 

i(NH ) , Mg Sk Ca Si, SiC&if-CfcSo J^$^>Sitf>MS^ 3N£JL±(Dh<D&& 

2 2 2 2 
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[0179] Mf^>si£. ^i§#B^-e^trr;5 0 msjS*^ te3^-r 0 



Dfb3] 



3Si + 2N -» Si N 

2 3 4 

^SfSifc, ^t#ffl^^K 800— 1200°C, fa5B#H0, ^kbT, ^b^*Sr# 
[0180] Si0^b^"Cfc^SiO rff|g^»^rfflV^(fP3feM^M Silicon Dioxide 

2 

99.9%, 190-09072) o 

[0181] ^±(D^ic]^xmMx^m^n<>fcWM^m&(D^/vm^nmir^ 0 mnm. 

7kK s CtKD^kVO, Si<Dmk%0. SKDWtfcQa. EucD^^CD^i^T^e—T 

#hm^k ^i5oo°c-e, m&irz> 0 ^&m&m$&mte&Au m&&n% u& 
Rxim^^, casi o n lEuxm&tLzmmtmwiytfo&nzz.b&X'^Zo 

2 2 2 

[0182] Z(Dm&fo£Zmmfc®&&ftft<DRJ&i£&, fl^H^To 

Dfb4] 

(1/3)03 N + (1/3) Si N +SiO +aEu O 

3 2 3 4 2 2 3 

^CaSi O N :Eu 

2 2 2 

[oi83] mmwzip, **AjFtei*&tizm'rz>z.b&"x*&Zo flt&u 

Stt, W£l&J£&4xJfcv\&3, i200d^i700 o C(DfBH-eM^^f5^^W*b<, l 

400/^1 700 < C<O^igJP^S x $e,^0*bv> o ^3te#ll©jJ§C|S|.tt, Ms*?** ( 
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2 3 



[0184] (2)L M Q O N :R©M*ffi 

X Y T Z ((2/3)X+(4/3)Y+T-(2/3)Z) 

l m q o n -.Rxm^n^mM^myt^m^: 

X Y T Z ((2/3)X+ (4/3)Y+T-(2/3)Z) 

^fe^oV^T, Sr Si B O N :Ru&MlZ.MmirZ> 0 

X Y T Z ((2/3)X+ (4/3)Y+T-(2/3)Z-a) 

[0185] Sr Si B O N :'EuCDM&jjfefe. iti|j7li<73SrSi O N :E 

X Y T Z ((2/3)X+(4/3)Y+T-(2/3)Z-a) 2 2 2 

uir^^l^^-efc^^^ fci^C&EutfWM^-, BCDik&mYL BO ^^M^L 

3 3 

^JO. 1 jit m;5^>15 jit m-efe^r^^W^bV\ #cfc, iiifj£tf)SrSi O N :Eu<DM 

2 2 2 

itXf££{S}3;|R|#^ Sr<Dmtm, SiCOmt^, SiCDmitm, B£-^rr3Eu<D| 

it®. *m&-rz> 0 mm&&, n^mmtm^yt^n^t^ 

[0187] ^fc. L M Q O N rR^CDQJi. B£JW«^ Li, Na, K#"C 

X Y T Z ((2/3)X+(4/3)Y+T-(2/3)Z) 

^^-^b-C*5tt^^V\ ^"[Jx.^, LiOH-H C\ Na CO.KCO, RbCl, CsCl, M 

2 2 3 2 3 

g(NO ) , CaCl -6H O, SrCl -6H O, BaCl -2H O, TiOSO -H O, ZrO(N 

32 22 22 22 42 

O ) „ HfCl , MnO „ ReCl N Cu(CH COO) -H O, AgNO , HAuCl -4H O, 

324 2 5 322 3 42 

Zn(NO ) -6H O, GeO „ Sn(CH COO) ^&$EfB1rZ)^b&X*%Z) 0 

3 2 2 2 3 2 

[0188] <mtm^%w-> 
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fttLt^MSiN :Eu,MSiN :Eu, M Si O N :Eu, M Si O N : 

2 5 8 7 10 1. 8 5 0. 2 8 0. 9 7 0. 1 10 

Eu(Mte, Sr, Ca, Ba, Mg, Znfrhm^n% / Pt£<khin£l±.X&& 0 
[0189] mkm%k$k%m^ — L M N :R^L<fiL M O N 

X Y ((2/3)X+(4/3)Y) X Y Z ((2/3)X+( 

:RX^£frl% 0 ^~CU3\ Be, Mg, Ca, Sr, Ba, Znfrhft&ffifrhM 

4/3) Y- (2/3) Z) 

Ufh^fj:<thlM&<±COBllM7t^X-m^o Mfi, C, Si, Ge N Sn, Ti, Zr, Hf 

t>ht^m^hm\^fi^pt^<thimu±.(Dmi^M^mx^ 0 mt, s c , y. La, 

Ce, Pr, Nd N Sm, Eu, Gd, Tb, Dy, Ho, Er, "Lxx^h^^t^hM^f^^P^t 
hlMSX-t<7)3f>±Mji^lX&Z> 0 X, Y, Z{2, 0. 5^X^3, 1. 5^Y^8 N 0<Z^3 
Xfo% 0 J^f^LKte, 0. 5^X^3, 1. 5^Y^8, 0<Z^1. 5-C#>5 0 fl^ 

tifmm ( (#0 MMMitm. EMGA-650M) t?ai^-T5^i:^-e^o 

[0190] ^(D^>fb#J3l^3teflq3\ MnX«B^ippm^_hl0000ppm^T^tbTV^^t 

X Y ((2/3)X+(4/3)Y) X 

M O N rR^^fbT, MnXttB^lppmJ^_hl0000ppmWT 

Y Z ((2/3)X+(4/3)Y-(2/3)Z) 

[0191] Be, Mg, Ca, Si\ Ba, Zn^ht^^^hM^fb^pt^thlM^^^ll 

M7C^&Z>o ^(Dfcib, CaXnSr^mkX^.mir^th^^, Ca^Sr, Cat 
Mg, Ca^Ba, CabSrbBafjtb*<D%a.&1th nJtEXfc% 0 ~<DCaXteSr(DV 
jjCD5r>m$:il'LX$5<0, Ca£Sr<Z)— $|3£r. Be, Mg, Ba, ZrfCg^L-Ob £l \ 2W. 

^iy^hi-§ 0 Sr^Ca<D^/-Mt#\ 7:3^b<f*3:7cD^#, Ca, Sr<D^Jllvfc 
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[0192] C, Si, Ge, Sn, Ti, Zr, mfrb?£&&fahm&fh%'J??j;<bhlM&<±CDBl 

YMytrnX^o ^(DfzJb, Si&m&Xmm~r%^thX%%&, CirSi, GebSu Tib 
Si, ZrtSu GebTibSifjtb* *J-mXfo& 0 Si<D— C, Ge, Sn, Ti, Z 

[0193] Rte, Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Yb, Lu^*b&3 
X^%&^ Ce^Eu, Pr^Eu, La£Eu&^<Di&1^b vjmXfo% 0 U^MbX^X 

^k^^^:5fe^^##^i-§^^^-e#§o Eu<D— ^m><D^mxWM-tz>^-b\z.£V) 

-to^t#o 0 ^mm^mytm-i, mw-<DT;vti^±m^m^mt^m\z.n\^x 

2 3 

2 3 

2 3 

[0194] Eu 2+ <»i&:£«U 3§}frM, a^/l^— 35 

[0195] mitm^^tw-K^ ^-c, * Mi^ffl v ^xmm-r% 0 ^tib(Dmim^^(D 

2 5 8 
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[0196] 



[0197] 



5 8 

Ca, Sr) SiN :Eu) (Dm^i^fcm^^b^Tjkirm^h^o 

2 5 8 



[(Ca Eu ) Si N ] 

O. 97 0. 03 2 5 8 



it^^yti^COMm^tVX, (Ca Eu ) SiN iCD\,^X$&mir% ( 

0. 97 0. 03 2 5 8 



21 



«^ (DB^^A^ffr&bfc (Ca Eu ) Si N (D^)fe#tt^i- 0 

0. 97 0. 03 2 5 8 

V^5 0 ^3fe^49^rM52(J:*3V^. Eu^SteO. 03-Cfo5 o Euiigte. Ca<D*eM 

[^21] 







fell 


fell 




£3 ,' j^", ^>f] 




(ppm) 


X 


y 


(%) 


c%) 


49 


10 


0.596 


0.398 


100 


100 


50 


200 


0.598 


0.397 


107 


108 


51 


500 


0.598 


0.396 


112 


113 


52 


1000 


0.598 


0.396 


110 


112 



(D(Ca Eu ) SiN fc<D£5\Z.\JXW£\Jh 

0. 97 0. 03 2 5 8 



^— o 



*1\ M©Ca^l^l5/zm»U S^#HM^-eS^Ef' 0 *r(D^ Ca(D 

mtm^O. 1 — 10 j« mfcift^Ut, jJj(^<DCa£20 g #*U ^ffcSrfTofco 

^(DSi^l— 15jum^#E, ^#ffl^^-e^Efc 0 -^(D^ Si(D 

2 3 3 3 

O ^20g, H BO ^Bf^ftffiUfc 0 H BO Eu O t^-pb^ ^ 

2 3 3 3 3 3 2 3 

ffl&uto S££fe^ 7oo°c-8oo°c-e^j50#r H 1, ^b^H^^-e^^ofco ^tt^ 

0;«9B7)S^7jp$ttfc^b^-^nt^^7)^it$^c o iOiM, Eu£B£<£>M^3r 
0. 1— 10/im^#Lfc o 

c&cDmtm. si(Dmtm. Eu^B^M-a^^ ^^H^^-m^uio 

497^M52^*dV>T, WMXfo&^kJJSU^V^Ca N :^k^r-f#Si N :^fb^-<> 

3 2 3 4 

ntfr^Eu O O^^fcD^M^it^^/Ht)^ Ca:Si:Eu=l. 94:5:0. 06^ 

2 3 

§i5^M^i-?)o ^^it^ft£J;5^ Ca N (^Al48. 26), Si N (ft 

3 2 3 4 
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^^^H^mt^UTlOppm, 200ppm, 500ppm, lOOOppnrefe'So 

[0198] ^:3fe#:497!;M52(D^^^^:3fe#:^^»^tJ ? *^*{*, ^bfe#49£rl 
00%£U ^SrSP^ffi*fffi"e^i-o ^21«t«9B*-10000ppmWT^(niLfc^#, 
#^lppm^±1000ppmJ^T»bfci#, US3ftW^ S^fr^fcifiSWfii&^L 

[0199] ^3tefr497^^52<D^pJ^^^{*, 6. 37^M7. 8 m nrefcofco *£)feflc49— 5 

3 C ii£3teft^9~52^5£>rfc#j^j£3te#ra\ Mg#tt^ffifeTjytp'efc5o fcl*. 
fi. ££3fc#:51<D^b4^^3fc#:cDt&g#tt^ 100°C<D^97%, 200°C<D^7 

J;«9l|j^B^fc^t609nmi£^^t o -^^S^i-S o 
[0200] [ (Sr Eu ) Si N ] 

0. 97 0. 03 2 5 8 

&fft»3R^3fc#<B:ft#09£:L-C, (Sr Eu ) Si N fcoVvt$£W*-5o ^22 

0. 97 0. 03 2 5 8 

^M*<DB$&Si'T*fcj&Ut(ST Eu ) Si N ©5l3fc#ttSr^-t- 0 

0. 97 0. 03 2 5 8 

\z.ML>X<D^/]slkX&Z> 0 

\M22\ 
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\/ j 


BCD;SJlQ w 

4— ' -X /JH 


L™*» P/HJ 


fell 


yr lis 






(ppm) 


X 


y 


(%) 


(%) 


53 


10 


0.618 


0.375 


100 


100 


54 


100 


0.619 


0.374 


104 


107 


55 


200 


0.620 


0.373 


105 


109 


56 


500 


0.618 


0.376 


106 


105 


57 


1000 


0.620 


0.373 


97 


102 


58 


5000 


0.625 


0.368 


95 


110 



[0201] 3bfe#537!r^58ki:, 1£3fe#497IrM52£, ^(^I^CM^&^i^^^To^: 

[0202] ^22«£«9B£rlOOOOppm£AT^&nUfc£'^ #^10ppm^_h5000ppm^T^7JP 
^f$(D^^J^@«, 2. 17^4. 7 /z m-e&ofco ^fff^tSte:, 0. 3—1. 1^*%-? 

[0203] me mrftnm&^fttim^^^xmmirZo 

^23fi, &ftfc527b^58tfemte&U&~em)&Lt'(Sr Eu ) Si N (D$£ 

0. 97 0. 03 2 5 8 

3fe#tt^1-o :i£3tef*527I?M58-ete, 1350°C-C«^f o/c^, ^#:597?/M 

63wm6oo^^j^^Tofc 0 ^23-ete, ^k^W-^^mtm^^^^wm 



[^23] 



m 




fell 


'fe ol 








(ppm) 


X 


y 


(%) 


(%) 


59 


10 


0.629 


0.364 


100 


100 


60 


100 


0.628 


0.365 


101 


101 


61 


500 


0.629 


0.364 


102 


103 


62 


1000 


0.628 


0.365 


98 


98 


63 


5000 


0.629 


0.364 


92 


97 



[0204] ^23J;«9B&1000ppm£*T^(niUfc££\ #^10ppmJ^±500ppmWT«]L 
{fc<D^J$^te, 3. 27^3. 9^111^0^0 

[0205] < mm%k$kftft<Dwmjjm > 
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2 5 8 

[0206] *i\ ^(DCa^#-r§ (PI 1) 0 g^©Ca(4, ^KffrS^ T 

»ca^, ^#B^-c^flrr3(Pi2) 0 i©RjS^, testc^fe 



3Ca + N -> Ca N 

2 3 2 



Ca3r, S*#ffl^C^K 600— 900°C, ft,5B#ra, S^LT, Ca<D^ft^£#3^ 

[0207] — ^ -e, J§t^©si«ri&#-r3 (Pi4) 0 i^^site, mkmk&m. 4 

T*Wk&mte¥$:®imirZ>^kkX*%Z> 0 Si N % Si(NH ) , M 

3 4 2 2 

g Si&if-Cfc5 0 

2 

JM^f<DSi^, ^*#H^cp-c^t:-r^ (Pi5) 0 ^H^^, ^6^i~ 0 

Wb6] 

3Si + 2N -> Si N 

2 3 4 

-jM^Sifc, »t#ffl$C^ 800-1200°C, *&5H#W, ^fbLT. &>fb<*vf3fc&# 
[0208] #Cf^ Eutf^kl^Eu O Kl, BtfMfr^N&H BO ^^^^5 (P17) 0 EutfMfr^Hfc 

2 3 3 3 

2 3 3 3 

§ (P18) 0 EutB©ja^»S^#*r« (P19)„ _h|E^#^rff ofc^, Ca©£>fb«& 
„ SicD^ft^ Eu^B(D?l : i^#;^li1^i~ ; 5(P20) o ft, P17— P19(Z)X@^IBS-b, 
P20<DX@-C\ CaCD^ft^ Si<£>^ffci$K Eu©fb^Eu O , B(D1*^^H BO 

2 3 3 3 

[0209] Ca©^f b«K SiO^fftBk Eu^B(D?M ^i^7y^-7#il tpT?, (P 
21) o gfefctelj;^ B^SSSD$tl/^Ca Si N :Eu-C^$tt5^t3te^Sr#5-^d s 'C#5 

2 5 8 

(P22) c ^<Dmmz&&mt®?kik%fc<nm&£&. 
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a 1 .985 0.015 5 7.990 v 0.0225 



[0210] &tI&mMte. 1200^^2000°C(Df5H-eM^^f5-^^-e^ ; 5^s 1400^180 
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[0268] <MM$\32> 

3fe^^-10^ffli-5„ Ca (PO ) CI :Etu BaSi O N :Eu, (Sr, 

10 4 6 2 2 2 2 

Ca)Si O N :Eu, (Sr, Ca) Si N :Eu^ffl-t"5 0 iftk^^fefri-^Trau ^ 

2 2 2 2 5 8 

[0269] ^^3fem^iod^^w$^^^jei^^3te^^ftW*-e(D3fe^, 

Ca (PO ) CI :Eu, BaSi O N :Eu, (Sr, Ca)Si O N :Eu, (Sr, Ca) Si N : 

10 462 222 222 258 

Eu<Dj£%;follKm%i&tLB)&£tlZ>o Ca (PO ) CI :Eukt#&fc3B3feU BaSi 

10 4 6 2 2 

O N :Eu«^-fe^^7feU (Sr, Ca) Si N :Euf3Jt#-fe(3:3B)feU (Sr, Ca) Si 

2 2 2 5 8 2 5 

N rEufSlfcfefcHBtei^o fcfcU BaSi O N :Eu, (Sr, Ca)Si O N :Eu, (Sr, 

8 2 2 2 2 2 2 

Ca) Si N :Eufi, ¥*^3fc3fc^lO©;&fflt-5#flOft&>£> Rp&ftO&SESWe 

2 5 8 

*tO*©*6e>f, Ca (PO ) CI :Eu*^JJcW$tb5#fe3te»— SP^oTtJSb 

10 4 6 2 

®$4a§ 0 ^ru^^ ^m^^^ii^^^m^tt^Br^^^^^ 
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[0271] <MMM33> 

3fe3^10£H£ffli-5„ ^3fcflam^ BaSi O N :Eu, (Y Gd ) Al O :Ce, ( 

2 2 2 0. 8 0. 2 3 5 12 

Sr, Ca) Si N :Eu^ffl*f-5„ ^Hb^^^^^Tf*. ^#^63fe*^1036^ 

2 5 8 

[0272] ^^ft^S^stf^lOd^Jfem^tb^Wfeatettx BaSi O N :Eu, (Y Gd ) Al 

222 0. 8 0. 235 

O :Ce, (Sr, Ca) Si N :Eu<Dj£ftfalli£M&£tlffojBL£tl%> 0 BaSi O N :Eu 

12 2 5 8 2 2 2 

f2ijiifcfetC3B3feU (Y Gd ) Al O :CeflSJtHfcfeH:383feU < Sr > Ca ) Si N :E 

0. 8 0. 2 3 5 12 2 5 8 

« (R9) ^< % jgfets (c^tf IS3fe-feSr^-r55l3fe^fiSrli^i-5-^*5-etSo 

[0273] ^37{3\ HSfef?!j33(D^3fe^M^3fe#tt^i-o 
[^37] 
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[0274] <mM$l34> 



7te^^-10^ffii-§ o ^yti^im, (Sr, Ca)Si O N :Eu, (Sr, Ca) Si N :Eu 

2 2 2 2 5 8 

[0275] ^^^^^^lO^^^m^^c^^^d^^^^^^ft^^W^^, ( 
Sr, Ca)Si O N :Eu, (Sr, Ca) Si N -.'EuCO^^tWHUcmM^tiB^fV^o (S 

2 2 2 2 5 8 

r, Ca)Si O N :Eu{3||-fe^)feU (Sr, Ca) Si N :Eu«^-fet^3fei-§ 0 2® 

2 2 2 2 5 8 

, -feS(x, y) = (O. 582, 0. 426) i*U3\ ^M^O^^-To 

, H-feft-^-fflj^LEDtC^, AlInGaP^^^$+xTV^ 0 E^U AlInGaPcDLEDfi 

[0276] <Hifef?!j35> 

mmm35<Dmytmm^ ^m»°—^365nm^m<D^Mcmir^mi^m 

yt^ll L 10$:i$.mir% o mytfclltes BaSi O N :Eu, Ca Si N lEu^ffl-T^o 

2 2 2 2 5 8 

BaSi O N :Eu, Ca Si N :Eu<D-§§;%:i$lllcmM£frlB)&£frl&o BaSi O N :E 

222 258 222 

ufeU&^ytls. Ca Si N :EunMfc&^%:1-%o 2ffi^(D^frl lfrbtfclti 

2 5 8 
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ztift.*myt&m&£th, ffimtoft&tkMznzo mm&mtomytmnte. 

x, y) = (0. 405, 0. 404) ^i~ 0 Hife0tj35(E>3§3fe3£eki\ ^fPffl f&Zf Wfc 
[0277] <Jttfc0!ll2> 

3te^^lO«H£JB*f-3„^3tefl:ilJ4.Ca (PO)Cl:Eu, (Y Gd ) Al O :C 

10 4 6 2 0. 8 0. 2 3 5 12 

eSHSfeffl-t-So Ca (PO ) CI :EufcJ\ ^^3fe^^lO^^Jfetti$tbS^3fe^ 

10 4 6 2 

£ v )M^m>&&fl%%;ytfc-?foZ> 0 : £nKttls(Y Gd )A10 :CeJ3, 365nm 

0. 8 0. 2 3 5 12 

[0278] ^#:|S3fe^^lOd^JScm$tt^:*^3teri, Ca (PO ) CI :Eu^3fef^H^ 

10 4 6 2 

JM^Ml^^o Ca (PO ) CI :EuttWfe3fefcJ&3fcU ^iTfeftfcJ:^ ( 

10 4 6 2 

Y Gd )A10 :Ce^fH^tHTO 0 365nm©MII-i^f MllS: 

0. 8 0. 2 3 5 12 

S!)^£i2rfc£#, Ca (PO ) CI :Eu<£>-feSte(x, y) = (0. 138, 0. 059), Ca (P 

10 4 6 2 10 

O ) CI :Eufrtb(DmytK£ym&£ntc (Y Gd ) Al O :Ce(DfeSf*(x, y) 

4 6 2 0. 8 0. 2 3 5 12 

= (0. 456, 0. 527)-Cfc5o -tU-J^, 2«IS<D^r3fe#:ild^^W$tb5 RTtS3fe 
[0279] SI38J3, lt^J12(D^3fe^M^3fc#tt^i- 0 
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